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The Essential Guide to Managing Morphological
Oddity of Two-rooted Mandibular Premolar:
A case report with review of 10 years incidence

Abstract:

Introduction: The root canal morphology of teeth is often extremely complex and highly variable.One such morphological oddity is the presence
oftwo roots, with a reported incidence of 1.8%.

Case: A 16-year-old female patientcomplains of pain in the posterior left mandibular tooth for the past 2 weeks. After clinical, radiographic
examination, and vitality testing, we diagnosed the patient with Acute apical periodontitis of tooth #34.1t was decided to treat the left mandibular first
premolar with two roots endodontically. The patient was reviewed after 1 month, 3 months, 6 months,

Conclusion: This case report details the endodontic management of a sparse case of mandibular first premolar with two roots and two canals,
which ended with a favorable outcome due to the satisfactory execution of the preferred constituents.
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Introduction:

Teeth frequently have incredibly intricate and varied root
canal anatomy. Comprehending the anatomy of the root canal
completely is necessary for long-term, effective endodontic
therapy. Root canal treatment failure can be attributed chiefly
to missing canals.[1] The root canal treatment aims to shape
the system, clean it mechanically, and disinfect it chemically
before completing the three-dimensional obturation.

According to Slowey[2], mandibular first premolars—often
referred to as the "Endodontist's enigma"—might be the tooth
for which successful endodontic therapy is most difficult to
achieve out of all of the teeth. This is because they are
anatomically surprising and often display a wide spectrum of
morphological peculiarities. The occurrence of two roots is
one such morphological peculiarity, with a reported
prevalence of 1.8%.[3] Rare reports of four-rooted (0.1%) and
three-rooted (0.2%) variants have also been made.[4]

It has been said on several occasions that mandibular
premolars are the teeth that give the most significant challenge
to endodontic treatment, mainly when multiple roots or canals
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are present. The difficulties for clinicians are further
compounded by the propensities for abnormal variations,
narrow mesiodistal dimensions and the resulting restricted
access to canals, lack of vision, and apical third trifurcations
and deltas.”"When analyzing non-surgical root canal treatment,
mandibular first premolars had the greatest failure rate
(11.4%), according to a University of Washington research.[6]

For endodontic diagnosis and treatment to be successful, it is
crucial to recognize variances in root canal anatomy. The
exterior surfaces have a relatively basic and homogeneous
anatomy, which frequently masks the intricacies of the
underlying anatomy. In light of this, the case report aims to
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inform dental professionals about the unusual occurrence of
additional roots in the mandibular first premolar.

Case Report:

A 16-year-old female patient reported to the Department of
Pediatric and Preventive Dentistry, chief complaint-The
patient has reported experiencing pain for the last two weeks
in the left posterior mandibular tooth.

Medical/ Dental History:
The patient's dental and medical history was noncontributory.

Intraoral examination-

The patient maintained good dental care; all teeth were
healthy except for tooth #34, which had extensive proximal
and occlusal caries that penetrated the pulp chamber. The
tooth was tender on percussion.

Pulp Vitality:
The tooth was not responed to vitality testing.

Imaging Interpretation:

IOPA radiographs shows ill-defined radiolucency involving
enamel, dentine, pulp, and two roots, with a widening of the
periodontal ligament and broken lamina dura, but it produces
only a two-dimensional image.(fig 1a)Hence, to ascertain this
rare and complex root canal anatomy of the tooth in a three
dimensional manner, dental imaging with the help ofa CBCT
was planned(fig 1b)

Based on a clinical,imaging, and vitality test evaluation, the
patient was diagnosed with acute apical periodontitis of tooth
#34.The decision was made to proceed with endodontic
therapy.

Treatment planning (PRICE GUIDELINES 2020)-
(Flowchart-1):

After obtaining consent from the parent.The tooth was
anesthetized by an inferior alveolar nerve block with 2% local
anaesthesia containing 1:80000 adrenaline. Cavity
preparation for endodontic access was finished using a round
diamond bur in a high-speed airotorhandpiece under rubber
dam isolation. The DG 16 explorer was used to detect the
canal entrance, and a magnifying loupe (Seiler loupes) was
used to examine the pulp chamber. One largebuccal orifice is
easily recognized, and the file was inserted into that orifice
first. After altering the angulation under magnification
loupes, we observed a little aperture mesiolingually, which
radiovisiography corroborated.

Once the big buccal canal was determined to be patent, a #10
K file (Dentsply, Maillefer) was put into the canal bifurcation
in a mesiolingual direction to reach the second root. A
working length radiograph verified that only one coronal
canal split off and coincided with the two roots' separation
(Vertucci class V) just below the middle one-third. The two
canals left the corresponding roots through distinct apical
foramina. (Fig2)

In a subsequent visit, Biomechanical preparation of the canals
was performed using Safe Endo Smart Rotary (#25/ 0.04
taper) under copious irrigation with a total of 15 ml of 5.25%
sodium hypochlorite and 15% ethylenediaminetetraacetic
acid (EDTA) solution and final irrigation done with saline to
neutralize the irrigation effect. After root canal desiccation,
calcium hydroxide(PrevestDenPro) was filled in and
temporarily sealed by Intermediate Restorative Material
(Dentsply Sirona). The patient was recalled after 2 weeks.

The tooth was asymptomatic 2 weeks later; the canals were
dried with absorbent points(Dentsply), and were obturated
with 0.04 taper gutta-perchas(Dentsply) and MTA-Fillapex
Sealer. A post-obturation radiograph was obtained to assess
the quality of obturation. (fig 3)Composite(3M ESPE Dental
Products) was used to finish the final post-endodontic
restoration.(fig4 a)

Follow-up & Outcome:

At subsequent visit, the patient was asymptomatic and PFM
crown was delivered to patient after 3months.The patient was
followed up at six months, and one year to ensure that the
healing was satisfactory on radiographs as well as clinically.
(figdb,c)

Literature Search Strategy:

A literature search was organized to review the past ten years
publications about Morphology variations in the mandibular
first premolar (incidence by number of roots and canals) with
focus on cases reported in Medline, Scopus, and Google
Scholar databases. The search strategy involved Mesh search
keywords including “MANDIBULAR” “FIRST”
“PREMOLAR,” “MORPHOLOGICAL VARIATION,”
“ROOT”, “ROOT CANAL,” Boolean enquiry- AND/OR.
Narrowing down to articles published in English language
only. Finally based on the reporting criteria, management
strategy of the mandibular first premolar with unusal
rootmorphology, and the presence ofmultiple roots, 10 case
studies were selected (Table 1).Out of them six of the selected
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articles were single case reports whereas one of the studies
had reported two cases and three of the studies had reported
case series.

Discussion:

It is unquestionably an endodontic difficulty to diagnose and
treat additional roots or root canals in the mandibular first
premolar. For successful and predictable endodontic therapy,
meticulous radiographic assessment and a thorough
understanding of biology, anatomy and root canal
architecture must determine the number of roots and root
canals. The knowledge of tooth anatomy is crucial as it can aid
in identifying the number of root canals. There are several
methods for locating hidden canals and their associated root
system, including magnification and illumination,
radiographic diagnosis, CBCT, and various tests like the
Champagne bubble test, use of dyes, Redline test, White line
test, etc.[5]

The root morphology of mandibular first premolar can be
highly complex and extra root(s) can be found. The
mandibular first premolar's accessory root is referred to as
Tome's root by Scott and Turner’. They noted that the form of
roots varied throughout ethnic groups and that people from
Australia and sub-Saharan Africa had the highest occurrence
of accessory roots (>25%).Additionally, sex variations in
canal morphology were documented by Sert and Bayrili [8],
who found that females had a greater occurrence of
supplementary roots and canals (44%) than males (34%).

According to published endodontic literature, most
mandibular premolars inadult patients have multiple
canals.[Table 1].[3,9-18], the present case was the youngest
among reviewed cases.

In 1989, Wilcox[19] found that 12% of mandibular second
premolars and 25% of mandibular first premolars had two
roots. When Blaine et al. (2013) examined eight case studies,
they discovered that 97.9% of mandibular first premolars had
a single root, 1.8% had two roots, 0.2% had three roots, and
0.1% (very seldom) had four roots.[4]

The root canal system of premolars with two roots and three
root canals is typically characterised by one large lingual
canal and two smaller mesiobuccal and distobuccal canals in
the buccal root. Tzanetakiset al.[20] suggested using the
Krasner and Rankow[21] symmetry laws, particularly when
unexpected or unusual anatomy is present. However, the
mandibular premolar root canal system's dimensions are

broader buccolingually than mesiodistally in this situation.

In these situations, a successful endodontic result depends on
meticulously applying all available diagnostic tools to
identify and address the root canal system. A good treatment
outcome requires careful interpretation of angled
radiographs, appropriate preparation of the access site, and a
thorough tooth examination.

Table 1: Morphology variations in the mandibular first

premolar (incidence by number of roots and canals)
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Flowchart-1: PRICE GUIDELINES 2020

16- years-old Indian female patient

!

Chief complaint- mild pain in the posterior left
mandibular tooth for the past 2 week

!

Medical history- non contributory

|

Past Dental history- no relevant history

l

Clinical examination revealed acceptable oral
hygiene and deep distant proximal and

occlusal caries penetrating the pulp

chamber on tooth #34. The tooth was tender on
percussion

l

Radiographic examination revealed an unusual anatomy of two roots, and also there was
widening of the apical periodontium, and no evidence of swelling or sinus tracts on the
alveolar mucosa showed the necessity for root canal treatment

|

Aperiapical diagnosis of chronic apical periodontitis for #34 was made

l

Written informed consent was taken

l

Intervention- non surgical endodontic therapy for tooth #34, under local anaesthesia and
pulp chamber was inspected with the help of a magnifying loupe, Biomechanical
preparation was performed using Safe Endo Smart Rotary under copious irrigation and
were obturated with large taper gutta-perchas (Dentsply) and MTA-Fillapex Sealer, using
cold, lateral compaction technique

l

| Follow up schedule- | month, 3 months, 6 months and 12 months

l

| Follow-up assessment: [OPAR, percussion and palpation test

l

Treatment o utcome: Follow-up at 3, 6 and 12 months, revealed no symptoms and the
complete healing of periapical and periradicular radiolucency.

l

Patient perspective- free of pain

|

Conclusion- Successful endodontic management of left mandibular first premolar with 2 roots diagnosed
with chronic apical periodontitis

Fig 1: a) Intraoralperiapical radiograph; b) cone-
beam computer tomography.

Fig 2:working length radiograph

Fig 4: a) Final post-endodontic restoration; b)
follow up at six months; ¢) follow up at one year
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Conclusion:

Compared to the traditional description of one root, one canal
found in dental anatomy manuals, reports in the literature
differ widely about the mandibular first premolar's
uncommon number of roots and aberrant root canal
architecture. It is essential for clinicians to be aware of the
anatomical variances with this tooth and to thoroughly assess
each case using radiography and clinical examination to
identify any accessory roots or canals.
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